Abstract There is some controversy amongst respiratory physicians over the value of domiciliary nebuliser use for chronic lung conditions. Most recommendations for assessment of suitability for this form of treatment rely upon response to lung function tests and reported improvements in exercise ability. Relatively little emphasis has been placed upon the patient view of this therapy.This survey examined the subjective views of patients receiving domiciliary nebulisersregarding this treatment. A postal questionnaire was sentto 82 patients using home nebuliser treatment provided by the respiratoryclinic at Whipps Cross University Hospital,London.Itconsisted of 29 structured questions covering topics of well-being and symptom control, self-confidence, dependency, time and technical issues, as well as side effects and compliance. Most patients surveyed had chronic obstructive lung disease. For almost all sections of the questionnaire patients reported overwhelmingly that the benefits of using a nebuliser outweighed potential disadvantages.The main perceived advantages were the ability for patients themselves to control symptoms and to be less dependent on General Practitioners, hospitals and carers. Compliance was generally excellent, and the reported side effects were minor and relatively infrequent.The results strongly supportthe view that nebulisers are helpful in managing chronic lung disease in the community, with benefitto patient well-being and potential health cost savings. r 2002
INTRODUCTION
The prescription of domiciliary nebuliser treatment for chronic obstructive pulmonary disease (COPD) is a controversial medical intervention. It is a relatively expensive treatment (1, 2) and it requires a designated support service to ensure appropriate usage and to maintain and replace the equipment (3^6).The objective clinical e⁄cacy of nebulised bronchodilators in COPD remains questionable. Previous studies have shown a lack of improvement of lung function tests for many patients (7^9) and have failed to provide evidence that domiciliary nebuliser treatment reduces admissions to hospitals or shortens hospital length of stay (10) .
Despite this evidence nebulisers are widely prescribed for the long-term treatment of COPD in the community.
One important reason for the continuing high level of use in the community is the subjective bene¢t many patients appear to experience while using nebulisers at home. Some studies have con¢rmed an increased quality of life for users of domiciliary nebulisers, with many patients reporting that they feel less breathless (10^13). In contrast regular use of high-dose bronchodilating agents produce side e¡ects such as intolerable tremor, tachycardia and even cardiac arrhythmias that may o¡set the quality of life improvements from bronchodilation (14) .
It is the patient that often demands a nebuliser and then asks to continue with the therapy; yet, to our knowledge, no study has speci¢cally explored the reasons for this and patients'own attitudes to the long-term use of nebulisers for the treatment of COPD. This study attempts to address this issue with particular reference to the perceived bene¢ts and disadvantages of long-term nebuliser use in such patients.
PATIENTS AND METHODS
A detailed postal questionnaire was sent to all 82 patients, who were receiving home nebuliser treatment provided by the respiratory clinic at Whipps Cross University Hospital, London, U.K. Patients who failed to return the questionnaire were then reminded to complete the form by a phone call from the nurse specialist.
All the patients had previously undergone a detailed assessment for their suitability for treatment as suggested by the British Thoracic Society guidelines published in 1997 (15) . A dedicated service led by a specialist respiratory nurse based at the Chest Clinic supports the patients and monitors servicing and maintenance of their technical equipment.
The ¢rst part of the questionnaire consisted of 24 questions following a scaling system suggested by Hyland et al. (16) . This system assigns the following scores to the individual responses: 'strongly agree' (5), 'agree' (4), 'not sure' (3),'disagree' (2) and 'strongly disagree' (1).The questionnaire was composed of questions included on the grounds of medical importance and from ideas generated by a local patient support group ( Waltham Forest Breathe Easy) as relevant to their quality of life as sufferers from chronic lung disease. Questions were grouped into the following categories: (A) well-being and symptom control, (B) self-con¢dence, (C) dependency, (D) time issues, (E) technical issues, and (F) General impressions.Thirteen of the questions related to the possible advantages to be gained by use of home nebulisers; the other11questions concerned the possible disadvantages of the treatment.
Generally, a response was counted as positive, when the question was answered with'strongly agree'or'agree'. It was counted as negative, if the answer was 'disagree' (2) or 'strongly disagree' as suggested by Hyland et al. (16) for easier data interpretation. For statistical analysis a Chi-square test was used (on Excel r , Microsoft,U.S.A.) A null-hypothesis was arti¢cially constructed by assuming an equal number of answers accounting for a positive ('strongly agree' and 'agree', see above under Patients and Methods) and a negative response ('strongly disagree' and 'disagree', see above), thus implying that there would not be a statistically signi¢cant di¡erence in the opinion of the group. This value was compared with the actual answers received.This way a Chi-square value was calculated.With a con¢dence interval of 95% all Chivalues with a Po0.05 are signi¢cant (Po0.01highly significant). A second part of the questionnaire consisting of four questions was designed to examine the compliance. Patients were asked the recommended frequency of usage when started with their treatment, how often they use it currently, and if there was a change made, who was responsible, and ¢nally what the reasons for a change were when one was made.
With the last set of questions we wanted to ¢nd out about the possible side e¡ects and the frequency of their occurrence (often, seldom, never).
RESULTS
Seventy ¢ve out of 82 patients returned the questionnaire providing a 91.5% response rate. The median age was 71.5 years (71.578.6); 45.3% were female, 54.7% male. The median FEV1 was 40% (40715%) of predicted.
The drugs used for the nebuliser treatment were either salbutamol and/or ipratropium bromide. Thirtytwo per cent used only a single drug, 56% both. Twelve per cent used additionally an inhaled glucocorticoid or normal saline.
Out of those 75 patients returning their questionnaire 57 (76%) had COPD, 6 (8%) su¡ered from asthma, 2 (3%) from bronchiectasis,1 (1%) each accounted for allergic alveolitis and thoracoplasty post-surgery for tuberculosis. The diagnosis of 8 (11%) patients was unspeci¢ed ('shortness of breath').
Overall, patients reported overwhelmingly that the bene¢ts of using a nebuliser at home far outweighed the disadvantages (98.2% vs. 1.8%).
The majority strongly agreed or agreed that using domiciliary nebulisers made a big di¡erence to their life. The summarised results of the questionnaire are reported inTables1 and 2.
ADVANTAGES OF NEBULISERUSE
The main advantages that were reported by a majority of patients can be categorised as (a) an increased feeling of personal well-being, (b) better symptom control, (c) an increased con¢dence and (d) the perception of greater independence. (For detailed results see also table 1).
In category A the majority of the questioned patients felt that the nebulisers help them e¡ectively to reduce the symptoms of their chronic respiratory disease. Most patients agreed that their chest felt more comfortable after using the nebuliser. Nearly, three quarters of the patients found the nebulisers superior to their inhalers in symptom relief. Breathing was commonly reported as much easier after using a nebuliser. More than half of the participants felt they could walk further following nebuliser treatment.
Most users of home nebulisers also felt more in control of their disease as re£ected in the results of the category B questions:
Three-quarters agreed with the statement that the nebuliser treatment would keep them out of hospital. The majority also thought, their need for Advantages of using home nebulisers categorised.The patients were confronted with a statement and had to decide whether to strongly agree, agree, being not sure, disagree or strongly disagree. Strongly agree and agree (5 and 4) were counted as positive response to a statement, disagree and strongly disagree (1and 2) as negative response (see also Methods).The number of completed questionnaires was 75.Bold numbers show that the result is highly signi¢cant (Po0.01). All results in this table are highly signi¢cant! Disadvantages of using home nebulisers categorised. The patients were confronted with a statement and had to decide whether to strongly agree, agree, being not sure, disagree or strongly disagree. Strongly agree and agree (5 and 4) were counted as positive response to a statement, disagree and strongly disagree (1 and 2) as negative response (see also Methods). The number of completed questionnaires was 75.Bold numbers of the chi-square value show, thatthe result is highly signi¢cant (Po0.01).Italic numbers of the chi-square value indicate, thatthe result was signi¢cant with a Po0.05.Normal printed numbers of the chi-square value mean a non-signi¢cant result.
help by their family was less, and additionally they needed to call their GP less often for help than before. Patients felt much more in charge of their symptom control and that they could help themselves more once they used a nebuliser. This brought with it a general impression of greater independence.
DISADVANTAGES (RESULTS SEE ALSOTABLE 2)
Most respondents felt they would be lost without their nebulisers. This feeling promotes increasing dependence on their treatment (category C).
One-third felt totally dependant on their nebulisers. Nearly, half of the surveyed patients were worried that they would become too dependent on their nebulisers.
Although the time taken to nebulise medication is another potential drawback to this form of treatment few patients had the impression that their day revolved around the treatment. Only one-third felt that the treatment took up a lot of time.
Problems with maintenance of the equipment or technical di⁄culties (category E) were identi¢ed as another, but only a minor disadvantage of home nebuliser treatment. Most people did not experience any problems with keeping their equipment clean. Half of the group thought the nebuliser machine to be too heavy to be carried around. This could be a possible reason, why one-¢fth of the patients felt restricted from going on holidays, although the majority was quite happy to go on holidays once in a while. Few people felt restricted in going out during the day by the treatment. Some felt embarrassed when using their nebuliser in public.
COMPLIANCE
The next set of questions related to the compliance of patients with the frequency of use at home (see also  Table 3a and b).
Changes in frequency were made in 40% of the cases. Fifty per cent of those changes were ordered by a healthcare worker (either hospital consultant, GP or Respiratory nurse), but in 50% users themselves initiated changes.
Interestingly, when a medical specialist felt a change was required, it was generally to an increase in use. If the patients made the change, the frequency was more often reduced than increased.
Reasons for any change (either increasing or decreasing the frequency) by the patient were a recent chest infection (10 patients), the impression that the treatment did not last long enough (4 patients) or did not really help (3 patients), the side e¡ects, improvement of the condition, varying symptoms, fear of becoming too dependent, and that the treatment would absorb too much time (each of the last reasons had one quotation).
SIDE EFFECTS (SEE ALSO FIG. 1)
The side e¡ect, experienced most, was a dry mouth. Forty-eight per cent of the patients had often a dry mouth after using the nebuliser.
The next commonest side e¡ect was change in taste followed by tremor and palpitations. A rare side e¡ect was angina. Only 13.5% experienced angina (5.3% often, 6.7% seldom, 53.3% never). More commonly people complained of chest tightness connected with nebuliser use: just 9.3% had often a tight chest after using their nebuliser, but 26.7% had this impression now and again (40.0% never). Side e¡ects with only one quotation each were giddiness, mouth ulcers, mouth thrush, muscle cramps, sleepiness, watery eyes and feeling out of breath.
DISCUSSION
Absolute indications for nebuliser treatment are only very few: drug formulation, e.g. rhDNase (not applicable in asthma and COPD patients), or patients too sick or disabled to use handheld inhalers (9) . It is very often left to the clinician's choice to commence patients on nebuliser treatment.
The British Thoracic Society as well as the ERS has strict guidelines for the use of domiciliary nebuliser treatment (15, 17) . In severe COPD, it recommends an assessment of every candidate by a respiratory physician. Eligible patients should undergo a short trial at home. Criteria, which promise bene¢t from home nebuliser treatment are: (a) an objective treatment response with an increase of more than 15% in the baseline peak £ow rate or, if this is not the case, (b) the clinician's judgement, when the patient experiences subjective bene¢ts.
Only a limited number of COPD patients are likely to qualify for a nebuliser using the ¢rst criterion, which by de¢nition labels almost all patients as asthmatic. On the other hand, as Muers discusses in detail (9), a measurable increase in peak £ow does not necessarily correspond with psychological and subjective bene¢ts. Small changes in a patient with severely impaired lung function can have a big impact on symptoms (18) .This might be the case by other possible mechanisms besides bronchodilatation like an increased cardiac output or cerebral blood £ow.
Impact on survival and mortality of domiciliary nebulisers vs inhalers could not be shown (13) . The second criterion covers these possible mechanisms but none are easily measurable by the clinician and result in an entirely subjective decision being taken by the physician in many cases.
The frequency of side e¡ects reported in our questionnaire is relatively low and (the most frequent being tremor and dry mouth) correlates well with other studies (12) .
Serious side e¡ects of especially beta-agonists, like symptoms of cardiac ischaemia or arrhythmias, were reported, but only in a few patients, although those could have dramatic consequences (19) . Previous published results show that those side e¡ects are mostly mild to moderate in nature, and deaths due to cardiac causes are very rare (12, 15) . A ¢nding supporting this statement was that in random blood samples of acute admissions for exacerbation of asthma the systemic levels of betaagonists were not di¡erent in people with or without domiciliary nebulisers (10) .
Generally, side e¡ects relate to the amount of drug used during the day, at least for beta-agonists (14, 20) .
The compliance to treatment in our patient group was good (around 75%). Interestingly changes to recommended dosing tended to decrease in frequency than to increase, which is reassuring regarding the safety issues.
Bosley et al. (11) showed recently (the adherence to treatment in their study was 44%) that the adherence to prescribed home nebuliser treatment highly depends on the quality of life, the patient experiences, depression and the feeling of being supported.This again emphasises the importance of a proper set-up of a nebuliser service, which should be run by specialist personnel. It also demonstrates that, if the target to provide a consistent better symptom relief and herewith quality of life is met, the compliance will automatically increase.
Generally, the results of this study strongly support the patient perception that nebulisers are helpful in the management of chronic lung disease, and especially COPD in the community. In particular, a high percentage of these patients felt that their nebulisers had made a big di¡erence to their lives and that they would be lost without them. This result is in general agreement with the work of Muers (9), but contrasts with the medical establishment attitude that nebulisers have a limited role in long-term management of COPD (7, 8, 10) . The reasons for this apparent anomaly are stated in the introduction. The cost of the treatment is certainly an issue, but if the patients' perception that this treatment keeps them out of hospital and reduces calls on their GP is true, the costbene¢t changes. Certainly a previous study (10) contradicts this, showing no reduction in admission, and recently a national audit of COPD admissions in the U.K. identi¢ed multiple drug use and nebuliser treatment on discharge as a predictor of readmission (21) . Nevertheless, nebuliser use in this context may be a marker of severity, and this could confound results of studies examining di¡erent populations. It may be that the moderately severe patient may bene¢t with reduced admissions if given nebuliser treatment at home, whereas the severely ill COPD patient has gone beyond this aspect of treatment bene¢t. The study of Godden (22), where COPD admissions were avoided by providing hospital at home-type services certainly support this notion where nebuliser use and nursing support were the main interventions used to keep the less severely ill patient from admission. This study provides a perception, but is not conclusive. Further research should be targeted at this issue, and prospective randomised trials designed to address this question. Symptom control is also reported as better and most, but not all patients felt that nebulisers were more e¡ec-tive than inhalers in helping their breathing. It is perhaps more surprising to understand, why patients, who answered negatively to this question continue to use a nebuliser, but it may be that the patients get other bene¢ts as noted above that reinforce the use of their treatment. This is an important issue for doctors, who often dispense nebulisers on the basis of changes in lung function parameters or in some suggestion of reduced breathlessness or increased exercise ability. The results of this questionnaire suggest that the e¡ect of nebuliser treatment may be much more complex, involving an interaction between physical, psychological and social gains.
The disadvantages of nebulisers are all too well recognised by patients in contrast to medical perception. A signi¢cant proportion of patients were concerned about the time taken for usage, the problems of over-reliance and dependence on treatment, and the di⁄culties that may arise in the case of equipment failure.The e¡ect that this may have on compliance is also interesting with patients tending to reduce their use of nebulisers compared with the recommended frequency. In contrast, patients who have increased frequency of usage from the original prescription claim to have done so on the advice of a physician.
This study is limited by the number of respondents to the questionnaire, and the fact, that not all the patients su¡ered from COPD. Nevertheless, the response rate is fair and similar to other surveys. Even if the ¢ne detail is obscured patient views about their treatment are important, and this study raises some interesting issues. The importance of involving patients and their perceptions of quality of life in treatment choices for cancer has recently been highlighted (23) . This study suggests that a more patient-centred approach to nebuliser prescription may provide bene¢ts to patients not measurable by traditional lung function testing and physician-estimated bene¢ts to exercise capacity. More detailed enquiry as to the perceived patient bene¢ts of nebuliser treatment using structured questionnaires may allow clinicians to make more rationale decisions in prescribing this treatment following a trial of nebuliser therapy.
